Introduction
============

Obesity is a major US public health problem that is associated with lower quality of life, stigma, medical complications, and higher health care costs \[[@ref1]-[@ref6]\]. Despite a decade of public awareness and attention, the prevalence of obesity continues to rise in some groups, a trend that reflects the complex nature of this disease and the diverse medical, social, and behavioral domains that underlie its management \[[@ref7]\].

Over one-half of adults in the United States use social media platforms, such as Facebook, Twitter, MySpace, and LinkedIn \[[@ref8]\]. The social support and feelings of interconnectedness individuals experience with social media help explain the prolific growth of these platforms in everyday life \[[@ref9],[@ref10]\]. These domains are also relevant to the success of online weight-management interventions. Social media may represent a promising resource in combating obesity at a population level. Several properties of social media make it ideal for such purposes: (1) social media facilitates asynchronous communication and provides 24/7 access to participants; (2) it overcomes barriers such as transportation and distance, allowing those with mobility, speech, or hearing problems to interact in online interventions; and (3) given the relative anonymity to discuss sensitive topics, social media is ideally suited for stigmatizing conditions such as obesity. However, despite these qualities, the precise implementation, effect, and benefit of social media in online weight-management interventions remains unknown.

For these reasons, we conducted a systematic review of the literature to understand whether and how online weight-management interventions have used social media to improve weight-related outcomes, such as weight loss, diet, and physical activity.

Methods
=======

Data Sources and Search Terms
-----------------------------

We followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) recommendations in conducting this systematic review \[[@ref11]\]. With the assistance of a research librarian with experience in social media, we searched PubMed, PsycINFO, and EMBASE for articles written in English that reported outcomes associated with the use of social media in online interventions for weight management. Because the Medical Subject Heading (MeSH) term "social media" was not created until 2012, we developed a search strategy that included the following keywords to identify social media: social media, social technology, social network, online community, wiki, YouTube, Facebook, Myspace, Flickr, Twitter, and Delicious. MeSH terms and keywords to represent weight management included obesity, overweight, weight gain, weight loss, body mass index, diet, and physical activity. The full search criteria for PubMed is presented in [Multimedia Appendix 1](#app1){ref-type="app"}. Additional studies were identified through hand searches of electronically retrieved articles, review articles, and from a cited reference search (Web of Science and Scopus). No limits or filters were placed on search criteria; electronic searches were last updated on March 25, 2013.

Study Selection and Definitions
-------------------------------

Studies were included if they were (1) randomized controlled trials (RCTs); (2) published in peer-reviewed literature; (3), reported weight-related outcomes, such as body mass index (BMI) or weight, dietary intake, or physical activity; and (4) included a social media component. As defined by Kaplan et al \[[@ref12]\], we defined social media as Web-based applications that allow individuals to interact in a virtual community by exchanging user-generated information (eg, online discussion board, online bulletin board, chat room, online community). Weight-related outcomes included measures such as BMI, body weight, percent body fat, and waist and hip circumference. We defined devices that measured the intensity of physical activity as locomotion accelerometers, whereas pedometers were defined as devices that specifically measured step count \[[@ref13]\].

Data Extraction
---------------

Two authors (TC and SW) independently abstracted variables by using a standardized template. Abstracted data included study variables (recruitment criteria, setting), participant variables (mean age, gender, mean BMI), intervention variables (brief description of weight-management intervention, intervention duration, type of social media used), outcome variables (eg, BMI, waist circumference, physical activity level, dietary intake), and quality variables (eg, data on randomization, control group, isolation of social media component). When encountered, discrepancies were resolved by consensus during a series of face-to-face and email discussions between 2 investigators (TC and SW).

Risk of Study Bias
------------------

The risk for bias in each RCT was assessed using the Jadad scale, which incorporates study domains including randomization, blinding, and description of withdrawals and dropouts \[[@ref14]\]. Studies that received 4 or greater out of 5 possible points on the Jadad scale were considered as being at low risk of bias whereas scores of 2 and 3 or 0 and 1 were considered to be at moderate or high-risk of bias, respectively.

In addition, because our main interest was the effect of social media on online weight interventions, study quality was also rated using methodology developed by Norman et al \[[@ref15]\]. Based on 9 methodological characteristics, this approach specifically evaluates the impact of technology (eg, social media) on specified outcomes of interest, thus allowing for a more precise approach to measuring these types of interventions. The Norman score also includes assessment of randomization, inclusion of a control group, pre-post test design, retention, baseline group equivalence, missing data, sample size calculations, and the validity of outcome measures. Each study was given 1 point for each criterion present with a maximum score of 9. Studies that scored 7 to 9 were considered high quality, studies that scored 5 to 7 were considered of moderate quality, and scores of \<5 were considered poor quality.

Data Synthesis
--------------

Because the included studies varied greatly on study design, participants, measures, outcomes, and social media components, meta-analysis of interventions was not attempted or performed.

Results
=======

Overview
--------

In total, 517 studies were identified by our electronic searches. Following application of eligibility criteria, 20 studies \[[@ref16]-[@ref35]\] met our inclusion criteria for analysis ([Figure 1](#figure1){ref-type="fig"}). All 20 included studies involving adult populations and were published between 2001 and 2013. Studies were conducted in various parts of the world, including the United States (n=14), Australia (n=3), Canada (n=2), and the United Kingdom (n=1). Of the included studies, one study focused only on diet \[[@ref16]\], 5 studies only on physical activity \[[@ref17]-[@ref21]\], 12 studies on both diet and physical activity \[[@ref22]-[@ref33]\], and 2 studies on weight maintenance after weight loss \[[@ref34],[@ref35]\] ([Table 1](#table1){ref-type="table"}). Please see [Multimedia Appendix 2](#app2){ref-type="app"} for a table of detailed study characteristics.

![Study flow.](jmir_v15i11e262_fig1){#figure1}

###### 

Summary study characteristics.^a^

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Source                           Population                                  Type of social media   Primary outcomes   Results   Risk of bias\   Quality score                                                                                                                                                                                                                                                                                                                                                      
                                                                                                                                   (Jadad scale)                                                                                                                                                                                                                                                                                                                                                                      
  -------------------------------- ------------------------------------------- ---------------------- ------------------ --------- --------------- --------------- --------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------- ------ ------
  **Diet**                         \                                           \                      \                  \         \               \               \                                                                                       \                                                                                                           \                                                                                                                                       \      

  \                                Verheijden et al (2004) \[[@ref16]\]        146                    89                 63        24.0            29.4            Bulletin board                                                                          Social support, BMI, waist-to-hip ratio, blood pressure, and cholesterol levels                             No statistically significant differences in outcomes                                                                                    Low    High

  **Physical activity**            \                                           \                      \                  \         \               \               \                                                                                       \                                                                                                                                                                                                                                                          

  \                                Hurling et al (2007) \[[@ref17]\]           77                     100                40.4      66.2            26.3            Chat room--style message board                                                          Change in moderate physical activity                                                                        Higher level of moderate physical activity and more percent body fat lost in the test group                                             Mod    High

  \                                Ferney et al (2009) \[[@ref18]\]            106                    87.7               52.1      71.7            NR              Bulletin board                                                                          Self-reported walking and physical activity                                                                 No statistically significant differences in outcomes                                                                                    Mod    Mod

  \                                Liebreich et al (2009) \[[@ref19]\]         49                     89.8               54.1      59              33.9            Message board                                                                           Self-reported BMI, physical activity, and social cognitive measures                                         Significant improvement in total vigorous and moderate minutes of physical activity in intervention group                               High   Mod

  \                                Richardson et al (2010) \[[@ref20]\]        324                    76.2               52        65              33.2            Online community with message board                                                     Change in average daily step counts from baseline, valid days of pedometer data, and online community use   No statistically significant differences in outcomes                                                                                    Mod    High

  \                                Cavallo et al (2012) \[[@ref21]\]           134                    89.6               NR        100             NR              Facebook                                                                                Self-report social support and physical activity                                                            No statistically significant differences in outcomes                                                                                    High   High

  **Diet and physical activity**   \                                           \                      \                  \         \               \               \                                                                                                                                                                                                                                                                                                                                                  

  \                                Tate et al (2001) \[[@ref25]\]              91                     71.4               40.9      89.0            29.0            Bulletin board                                                                          Body weight and waist circumference                                                                         Behavior therapy group lost more weight and had greater changes in waist circumference                                                  Mod    Mod

  \                                Tate et al (2003) \[[@ref26]\]              92                     100                48.5      89.1            33.1            Message boards                                                                          Body weight, BMI, and waist circumference                                                                   Behavioral e-counseling group had greater reduction in weight, percentage of initial body weight, BMI, and waist circumference          Mod    High

  \                                Womble et al (2004) \[[@ref32]\]            47                     66.0               43.7      100             33.5            Online meetings, online bulletin board                                                  Weight change                                                                                               Manual group lost significantly more weight than the eDiets.com intervention                                                            Mod    High

  \                                Tate et al (2006) \[[@ref27]\]              192                    80.7               49.2      84.4            32.7            Bulletin board                                                                          Weight loss, dietary intake, and physical activity                                                          Weight losses were significantly greater in the human email-counseling group than computer-automated feedback or no counseling groups   Mod    High

  \                                Gold et al (2007) \[[@ref28]\]              124                    71.0               47.7      81.5            32.4            Discussion board, online chats/meetings                                                 Change in body weight                                                                                       VTrim group lost significantly more weight than the eDiets.com group at 6 months and maintained a greater loss at 12 months             Mod    Mod

  \                                Webber et al (2008) \[[@ref22]\]            66                     98.5               50        100             31.1            Separate message board for each website group, and online chat                          Body weight                                                                                                 Minimal group lost more than the enhanced group                                                                                         High   High

  \                                Morgan et al (2009) \[[@ref29]\]            65                     100                35.9      0               30.6            Bulletin board                                                                          Weight, waist circumference, BMI                                                                            Greater weight loss for the Internet group                                                                                              Low    High

  \                                Sternfield et al (2009) \[[@ref30]\]        787                    69.8               40.1      78.1            in categories   Discussion board                                                                        Self-reported change in dietary intake and physical activity                                                Intervention group had increased physical activity, and increased consumption of fruits and vegetables                                  High   Mod

  \                                Harvey-Berino et al (2010) \[[@ref31]\]     481                    96.0               46.6      93              35.7            Chat rooms and a bulletin board                                                         Body weight and BMI                                                                                         Weight loss for InPerson was significantly greater than the Internet and Hybrid conditions                                              Mod    High

  \                                Turner-McGrievy et al (2011) \[[@ref23]\]   96                     89.6               42.9      75              32.5            Twitter                                                                                 Body weight                                                                                                 No statistically significant differences in outcomes                                                                                    Mod    High

  \                                Brindal et al (2012) \[[@ref33]\]           8112                   5.2                45.0      83              34.0            Social networking platform: friend networks, blogs, discussion forums, and news feeds   Body weight                                                                                                 No statistically significant differences in outcomes                                                                                    Low    Mod

  \                                Napolitano et al (2013) \[[@ref24]\]        52                     96                 20.5      86.5            31.4            Facebook                                                                                BMI                                                                                                         Facebook Plus group had significantly greater weight loss than Facebook and waiting list                                                High   High

  **Weight maintainence**          \                                           \                      \                  \         \               \               \                                                                                       \                                                                                                                                                                                                                                                          

  \                                Harvey-Berino et al (2004) \[[@ref34]\]     255                    69                 45.8      82              31.8            Chat room and bulletin board                                                            Body weight, height, energy intake, and energy expended                                                     No statistically significant differences in outcomes                                                                                    Mod    High

  \                                Cussler et al (2008) \[[@ref35]\]           161                    69                 48        100             31.1            Bulletin board and chat rooms                                                           BMI, body fat percentage, and total body fat mass                                                           No statistically significant differences in outcomes                                                                                    High   Mod
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

^a^For detailed study characteristics, risk of bias, and quality scores, please see [Multimedia Appendix 2](#app2){ref-type="app"}.

^b^RR: response rate.

Diet Interventions
------------------

Only one study (n=146) \[[@ref16]\] focused solely on a dietary intervention for weight management. This study tested whether Web-based nutrition counseling and a social support tool that included a bulletin board could improve weight outcomes. Low uptake of the Web-based intervention (24 of 73 participants) with limited posting on the bulletin board was reported. Messages on the bulletin board mostly contained requests for factual information directed to the research team with minimal participant interaction. The study found no significant differences between the intervention group and the usual care arm for any outcome \[[@ref16]\].

Physical Activity Interventions
-------------------------------

Five studies featured interventions targeting physical activity (n=690) \[[@ref17]-[@ref21]\]. These studies tested websites with a variety of other components. One study used accelerometers plus a website, one study used a pedometer plus a website, 2 interventions included only a website, and 1 used a website plus Facebook. Excluding the study that used Facebook, the social media component for all other studies in this category were message boards within the intervention website.

Only one study specifically isolated and measured the effect of the social media component, by including it in only 1 arm (online community) of the study \[[@ref20]\]. Although this study found no difference in physical activity among the groups, the percentage of participants that completed the study and length of engagement was greater for those randomized to the social media component (ie, the online community).

Among the remaining 4 studies, 2 reported the usage of the social media component \[[@ref17],[@ref18]\]. Within the 2 studies that reported social media use, Hurling et al \[[@ref17]\] found that the chat room-style message board was the most frequently used component. In contrast, Ferney et al \[[@ref18]\] reported that only 1 message was posted on their bulletin board and hypothesized that this was because of the small number of participants enrolled in the study (n=52). Although the study by Liebreich et al \[[@ref19]\] did not report data on message board use, the authors theorized that the message board encouraged interactivity and, thus, adherence. With respect to weight outcomes, Cavallo et al \[[@ref21]\] used Facebook as an adjunct for social support between participants and found no increased self-reported social support or physical activity. However, the remaining 3 studies showed higher levels of physical activity or greater maintenance of physical activity in participants in the intervention arms \[[@ref17]-[@ref19]\].

Diet and Physical Activity Interventions
----------------------------------------

Twelve studies featured interventions that included both diet and physical activity components (n=10,205) \[[@ref22]-[@ref33]\]. In addition to the typical online intervention and counseling, Tate et al \[[@ref27]\] also included structured meals and meal replacements.

Most interventions in this category featured bulletin/message boards, chat rooms, or both as their social media component. Tate et al \[[@ref27]\] created an online "ebuddy" tool that matched participants with others with similar characteristics across the country to gain support. In contrast, Turner-McGrievy et al \[[@ref23]\] and Napolitano et al \[[@ref24]\] used available mainstream social media, such as Twitter and Facebook, for education and to provide support to participants. Despite the use of social media in these 12 studies, no study uniquely isolated the effect of these platforms on participants; rather, the featured bulletin boards and chat rooms were embedded within a larger intervention.

Data regarding the frequency of use of the social media component were rarely reported, although when it was, use was low. For example, Tate et al \[[@ref25]\] found that only 28% of participants ever posted a note to a bulletin board (range 1-7 postings per person) over 6 months. Examining the popularity of postings, Napolitano et al \[[@ref24]\] found that less than one-quarter of the participants "liked" the study-related posts on Facebook.

Although the correlation between social media use and weight loss was generally positive, it was only reported in a few studies and could be because of greater adherence to the interventions overall. In the studies by Gold et al \[[@ref28]\] and Webber et al \[[@ref22]\], weight loss was correlated with bulletin board use in both arms. Likewise, Turner-McGrievy et al \[[@ref23]\] found that the number of weight loss podcasts downloaded over 6 months was significantly correlated with weight loss in both arms of the study.

Although the influence of social media on weight-related measures was not specifically tested in any of these studies, findings were heterogeneous. For instance, 2 studies reported positive outcomes (greater weight loss, increased physical activity, increased consumption of fruits and vegetables, and marginally decreased sugar intake) in those randomized to interventions containing social media \[[@ref29],[@ref30]\]. Conversely, 2 studies reported less weight loss in the study arm that included the social media component \[[@ref31],[@ref32]\]. Other studies either had social media components in multiple arms of the study (n=7) \[[@ref22]-[@ref28]\] or showed no difference in weight outcomes (n=1) \[[@ref33]\].

Weight Maintenance Interventions
--------------------------------

Two studies (n=416) featured interventions focused on weight maintenance after weight loss. The social media components of the online weight maintenance interventions included both online bulletin boards and chat rooms. Overall, inclusion of social media did not result in differences in weight outcomes. In the study by Harvey-Berino et al \[[@ref34]\], the arm with social media demonstrated no difference in perceived support compared to in-person therapy and it also had the highest rates of attrition. Interestingly, 100% of the participants within the social media arm in one study contributed to the bulletin board of the website, demonstrating high engagement with the social media component \[[@ref35]\].

Risk of Study Bias
------------------

The median Jadad score overall was 2 out of 5 points (median 2, range 1-5) representing moderate risk for bias in the included studies ([Table 1](#table1){ref-type="table"}). Because many studies were unable to blind participants' and/or study coordinators' participation in social media, all but 2 studies had 2 of 5 points deducted for not describing a double-blinding process.

Using the scale developed by Norman et al \[[@ref15]\], the median study score was 7 out of 9 (range 6-8, median 7) representing overall high study quality ([Table 1](#table1){ref-type="table"}). Only one study isolated social media in the design of their intervention, and 9 studies (45%) did not report a rationale for sample size. The median retention rate was 88.4% (range 5%-100%). Please see [Multimedia Appendices 3](#app3){ref-type="app"} and [4](#app4){ref-type="app"} for detailed risk of bias and quality scoring data for each study.

Discussion
==========

Principal Findings
------------------

In our systematic review of RCTs evaluating online weight-management interventions, we found that few studies implemented social media in a manner in which its impact could be measured and assessed. Therefore, the effect of social media is difficult to ascertain in the available literature. Our findings are consistent with previous systematic reviews on Internet-based behavioral interventions and electronic peer-to-peer support group interventions, which have found that the effect of the technology being studied was not isolated; thus, their effectiveness is not known \[[@ref36]-[@ref40]\]. Nevertheless, we found that contemporary studies continue to include online support-based behavioral interventions for weight management despite little evidence of their effectiveness.

However, some salient points emerged from the only study in our review that isolated its social media component from a broader intervention \[[@ref20]\]. This study found no differences in physical activity outcomes between participants who had access to social media versus those who did not. Among those in the social media arms, greater use of the social media component was associated with improved weight-related outcomes. Therefore, for some people, social media components may be effective in promoting behavior change. Whether it would be effective just for those who are inclined to use it, or whether it would work broadly if one could encourage a wider group of participants to use it, is unknown. However, it appears that social media may fill a gap for some participants. Specifically, this study found that those with less baseline social supports (ie, family, friends) were more likely to use the social media component and that greater use of the social media component among this group was associated with lower dropout rates. This finding is consistent with other studies that suggested that use of social networking sites helped to satisfy the need for social support and connectedness \[[@ref9],[@ref10]\].

We also observed that social media was incorporated into online interventions largely through the use of discussion boards and chat rooms. Mainstream social media platforms (eg, Facebook, Twitter) were used in only 15% of studies and mainly in more recent publications (2011-2013). This may indicate a move from program-specific, investigator-developed interventions to those that capitalize on media that participants already frequent. Furthermore, the extent of actual social media use in these studies was inconsistently reported and when reported, use was mostly low.

Why has social media not had as much uptake in weight-based interventions compared to other areas of life? One reason for this disparity may be the artificial nature of the types of social media (discussion boards and chat rooms) used on websites developed for weight management. The majority of current mainstream social media use relies on sophisticated, user-friendly, vibrant platforms that incorporate a rich, pleasing, graphical environment allowing for instantaneous transfer of information to a large community of users. Conversely, the components designed for weight-management studies may not have the same usability, access, or appeal. Furthermore, although the majority of Americans associate social media with positive terms such as good, great, fun, interesting, and convenient, the use of social media for weight management may diminish these positive feelings by associating its use with a health-specific and sensitive condition: weight management \[[@ref41]\].

Studies often reported that social media components were included to encourage support from other participants and to build community, although no study reported increased levels of social support after use of the social media components. A possible explanation relates to how social media has evolved over the years. Social media began as virtual communities and computer-mediated communication, which was based on the assumption that people participating would be using these platforms to connect with new people who shared similar interests or life experiences \[[@ref42]\]. Current social networking sites can be distinguished from these early virtual communities by the fact that they are primary used for the conversion and maintenance of existing relationships into online ones \[[@ref41],[@ref43]\]. Therefore, social support through social media platforms currently being employed by online interventions may simply be hampered as a result of this stranger phenomenon, a hypothesis supported by the fact that 57% of Americans explicitly report that they do not use social media to make new acquaintances \[[@ref41]\]. One plausible strategy to overcome this weakness may be to supplement online interventions with face-to-face interventions. Incorporating this traditional way to cultivate relationships with the use of online social media is more in-line with how social media is used today.

Limitations
-----------

Our systematic review has some limitations. First, outcomes varied within the included studies so that studies could not be analyzed together or compared with one another. Second, most studies did not isolate the unique impact of social media on weight outcomes; thus, the role of social media in these interventions remains unknown. Third, risk of bias and study quality varied considerably within the included studies. Fourth, social media applications and platforms are evolving rapidly and it is possible, despite a rigorous search strategy, that studies of certain mobile devices with social media capabilities will be missed by our review. Finally, we limited our inclusion to RCTs only; other study designs may have been used to examine the use of this relatively novel technology in weight management.

Conclusions
-----------

Despite these limitations, our systematic review provides a comprehensive review of how social media is being used in online weight-management interventions to date. We found that social media is being incorporated in online weight-management interventions largely through message boards and chat rooms with unclear benefits. Although social media may play a role in retaining and engaging participants in online weight loss interventions, studies that are designed to measure the effect of social media are needed to understand whether and how social media may meaningfully improve weight management.
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BMI

:   body mass index

MeSH

:   Medical Subject Heading

PRISMA

:   Preferred Reporting Items for Systematic Reviews and Meta-Analyses

RCT

:   randomized controlled trial
